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Abstract 
Introduction: One of the biggest challenges for HIV-infected adolescents on 
antiretroviral therapy (ART) is the long-term maintenance of viral suppres-
sion, which is the third 90% goal of UNAIDS. Therapeutic Education (TE), 
process of acquiring abilities and skills that help the patient to live optimally 
with his illness is one of the strategies that contribute to the achievement of 
viral suppression through the therapeutic adhesion contract and the follow- 
up of the patient. The aim of this study was to evaluate the impact of TE on 
the virologic response of children and adolescents aged 8 - 19 under ART and 
followed up at the Laquintinie Hospital of Douala (LHD). Method: A cross- 
sectional study was conducted at the Pediatric Unit of the HIV/AIDS Accre-
dited Treatment Center (ATC) at LHD from February to May 2016. Children 
and adolescents aged 8 to 19 years on ART, followed in ATC/LHD whose 
parents had agreed to participate in the study, and who had achieved at least 
one viral load before and after initiation of TE, were recruited consecutively 
during routine medical follow-up. Data were collected from patients’ medical 
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records and questionnaires administered to study participants. Results: A to-
tal of 198 children and adolescents were included in this study with an aver-
age age of 14 years (±3). In this study population, 86.1% of children aged 8 - 
10 years had acquired knowledge of the importance of taking medications, 
95.4% and 97.3% of adolescents aged 11 - 14 years and 15 - 19 years had 
knowledge of medication schedules respectively. Among children and ado-
lescents with undetectable viral load prior to initiation of TE, 76.5% main-
tained an undetectable viral load after initiation of TE. In addition, 72.3% of 
those whose viral load was detectable before initiation of TE had acquired an 
undetectable or decreasing viral load after initiation of TE. The only exposure 
factor significantly associated with maintaining undetectable viral load after 
initiation of TE was having less than 10 TE sessions (p = 0.02). Conclusion: 
The virologic response appears to be better in subjects who acquire skills 
faster through TE and therefore require fewer learning sessions to adapt. In 
addition, TE effectively contributes to achieving the third 90% goal of 
UNAIDS. 
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1. Introduction 

Infection with pediatric Human Immunodeficiency Virus (HIV) remains a pub-
lic health priority. Of 1.8 million children under the age of 15 living with HIV 
worldwide in 2016, almost 90% lived in sub-Saharan Africa [1]. With antiretro-
viral therapy, an increasing number of children infected with HIV through ver-
tical transmission in Africa are living longer and reaching adolescence [2] [3] [4] 
[5]. One of the biggest challenges in this adolescent population is the long-term 
maintenance of therapeutic compliance to achieve viral suppression. 

Cameroon has adhered to the strategic Objectives 90-90-90 of United Nations 
Program on HIV/AIDS (UNAIDS) [6], which aims to increase HIV testing to 
90%, achieve ART coverage of 90% and 90% of people on antiretroviral therapy 
(ART) achieve viral suppression by 2020. Therapeutic Education (TE), process 
of acquiring abilities and skills that help the patient to live optimally with his ill-
ness, is one of the strategies proposed by achieve viral suppression [7]. For HIV 
infected children and adolescents, it consists in transmitting to the patient on 
ART the skills that help him to live optimally with his illness and to improve the 
therapeutic observance. It integrates the process of announcing HIV status in 
children and adolescents [7]. In children, the disclosure of HIV status is a pro-
gressive and delicate process considering their cognitive level and their emotion-
al state [8]. The beneficial effects of TE on mental health and adherence [9] [10] 
may help to mitigate the low retention of care seen in children and adolescents 
on ART [11] [12]. However, few studies have been conducted to evaluate the ef-
ficacy of TE on the therapeutic response of children and adolescents on ART in 
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Cameroon. 
Since 2011, “the therapeutic school” has been set up at the Accredited HIV/ 

AIDS Treatment Center (ATC) of LHD to transmit therapeutic self-manage- 
ment skills to children and adolescents on ART. The aim of this study was to 
evaluate the impact of TE on the virologic response of children and adolescents 
aged 8 - 19 under ART and monitored at the ATC/LHD. 

2. Material and Methods 
2.1. Study Design 

A cross-sectional study was conducted at the pediatric unit of the ATC/LHD 
during the period from February to May 2016 (4 months). It is a center of excel-
lence for pediatric HIV care covering an active line of 452 children and adoles-
cents at the time of the study. 

2.2. Study Population 

Children and adolescents aged 8 to 19 on ART, followed at ATC/LHD whose 
parents accepted the study and had at least one viral load before and after the 
start of participation in the study. Therapeutic School were recruited consecu-
tively during routine medical consultations. 

2.3. Establishment of the Therapeutic School at Laquintinie  
Hospital in Douala 

Therapeutic classes have been in place at ATC/LHD since March 2011 to im-
prove the disclosure of HIV status, viral load control and the quality of life of 
HIV infected children and adolescents. They include individual interviews on 
one hand and group meetings on the other hand for children and adolescents 
aged 8 to 19 (organized into three age groups (8 - 10, 11 - 14 and 15 - 19 years). 
They are facilitated by a multidisciplinary team of trained health care providers 
(educators, psychologists, nurses, doctors). The content of the therapeutic 
classes is adapted to the age group as follows: 1) from the 8 - 10 age group: de-
structive action of the virus (unnamed virus) in the body, the importance of 
taking the drug, the effect of falling asleep by the drug and the means of trans-
mitting the virus; 2) from 11 - 14 years of age: destructive action of the virus 
(virus named) in the body, the importance of taking the drug at the given times, 
management of the secrecy related to HIV status in those who already benefited 
from the full disclosure of HIV status; 3) from the 15 - 19 age group: interpreta-
tion of CD4 count and viral load. 

2.4. Data Collection Tools 

Data were collected from patients’ medical records and questionnaires adminis-
tered to study participants. Data collected from patients’ medical records in-
cluded sociodemographic characteristics, clinical and laboratory characteristics 
(viral load) before and after initiation of TE sessions, and HIV status announce- 
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ment level of study participants. Questionnaires were used to describe the type 
(individual interview or group meeting) and the number of TE sessions received 
by participants, and to categorize the skills acquired by the participants in the 
therapeutic classes considering the age group according to a “bad”, “average” or 
“good” scale. 

2.5. Definition of Operational Terms 

The assessment of the scale of knowledge for the acquisition of the notions 
transmitted to the therapeutic education was defined according to the age based 
on a score graduated from 0 to 10. 

Was considered as patient with a good knowledge, patients who obtained: 
• a score of 8 to 10 for children aged 8 to 10; 
• a score of 11 to 15 for children aged 11 to 14; 
• a score of 16 and 20 for children aged 15 to 19. 

For average knowledge: 
• a score of 5 to 7 for children aged 8 to 10; 
• a score of 7 to 10 for children aged 11 to 14; 
• a score of 11 and 15 for children aged 15 to 19. 

For bad knowledge: 
• a score of 0 to 4 for children aged 8 to 10; 
• a score of 0 to 6 for children aged 11 to 14; 
• a score of 0 and 10 for children aged 15 to 19. 

2.6. Data Collection Procedure 

An informed consent form was provided to the parent or legal guardian of eligi-
ble children and teens for the study, as well as a consent form for adolescents 
over the age of 14 in the waiting room for consultations, medical or pharma-
ceutical, during the dispensing of drugs. For unaccompanied children and ado-
lescents, an informed consent form was given to them to give to their parent or 
legal guardian. In addition, a telephone conversation was sometimes necessary 
to provide them with additional information for a better understanding of the 
study. After obtaining the parent’s consent and, if applicable, the adolescent’s 
consent, an age-appropriate assessment skills questionnaire was provided to the 
participant at a time. Monthly session of the therapeutic school or in the waiting 
room for medical consultations or during the dispensing of medicines from the 
pharmacy. The participant completed the questionnaire alone for a maximum of 
15 minutes. At the same time, the other study data were collected in the partici-
pant’s medical record. 

2.7. Variables 

The main variable of interest was the change in viral load (VL), measured before 
and after the initiation of TE sessions, defined as a binary qualitative variable of 
modalities. VL detectable after initiation of the TE or VL undetectable after init-
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iation of TE if the participant belonged to the group with an undetectable viral 
load prior to initiation of TE (group 1). It was defined by the terms “stationary 
or augmented VL after initiation of TE” or “regression or undetectable VL after 
initiation of TE” if the participant belonged to the group with a detectable viral 
load prior to initiation of TE (group 2). 

The main explanatory variables included the type of TE (individual-only, or 
individual and collective) and the number of TE sessions administered (≤10 ses-
sions or >10 sessions). 

Secondary explanatory variables related to characteristics of the child or ado-
lescent (age (≤14 years or >14 years), degree of HIV status announcement (par-
tial or complete), level of education (illiterate/primary or secondary/superior)) 
and the caregiver of the child or adolescent (type of relationship with the child 
or adolescent (father/mother or guardian), HIV status (negative or positive)). 

2.8. Statistical Analysis 

The descriptive analysis consisted in estimating the size of the categories of the 
qualitative variables and the average of the quantitative variables associated with 
the standard deviation. 

The association between the explanatory variables and the evolution of the 
viral load in children or adolescents who initiated TE was studied by univariate 
and multivariate analyzes using logistic regression models. These analyses were 
performed separately in groups 1 (undetectable viral load before initiation of 
TE) and 2 (detectable viral load after initiation of TE). Odds ratios between the 
categories of exposure variables were compared using the Score test. The level of 
education, the degree of announcement of HIV status, the type and number of 
therapeutic education sessions administered were included in all multivariate 
models (a priori exposure factors). Other exposure variables, with a significance 
level (p) ≤ 0.20 in univariate analysis, were also included in the initial multiva-
riate model. The final multivariate model, constructed by top-down explanatory 
variables, included a priori exposure factors and other exposure variables with p 
≤ 0.20. 

The collected data was captured on the SPSS software and analyzed using the 
Stata © 13.0 software (Stata Corp, College Station, TX). The threshold of signi-
ficance was p ˂ 0.05. 

2.9. Ethics Approval and Consent to Participate 

This study was conducted in accordance with ethics regulations for research on 
humans in Cameroon. An ethical clearance was obtained from the Institution-
al review Board of the University of Douala prior to the start of the study 
(N˚/CEI-UDo/740/01/2017/T) and administrative authorization (N˚0010/AR/ 
MINSANTE/DHL/CM) was obtained from the LHD. Before enrolment and the 
administration of questionnaire, parents or legal guardians were informed on 
the purpose and process of the investigation (background, goals, methodology, 
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study constraints, respect of privacy and data confidentiality, and rights to opt 
out from the study), and a signed informed assent was obtained from all parents 
or legal guardians for inclusion and use of anonymous data of their children in 
publication and conference presentations. Participation was voluntary, ano-
nymous and without compensation. 

3. Results 
3.1. Study Population 

A total of 198 children and adolescents were included in this study at an average 
age of 14 years (±3). The 8 - 10, 11 - 14 and 15 - 19 age groups accounted for 
17.2%, 44.9% and 37.9% of the study population respectively (Table 1). Of these 
children and adolescents, just under half (48.0%) were male, the vast majority 
(91.9%) resided in the city of Douala, almost two-thirds (69.7%) were at a level 
of secondary education. More than half (56.1%) had already received the full 
announcement of their HIV status. Children with both parents living accounted 
for 37.9% and 40.4% were fatherless or motherless. The person in charge of child 
or adolescent care was the mother in 48.5% of the cases and her HIV status was 
positive in (54.5%) of the cases. 

3.2. Skills Acquired during TE Sessions 

At the time of this study, the knowledge of the importance of taking medicines 
was acquired by 86.1% of children 8 - 10 years and the effect of drowsiness of the 
virus by taking the drug by 75.0% (Table 2). Respectively 95.4% and 97.3% of 
adolescents aged 11 - 14 years and 15 - 19 respectively knew the importance of 
taking medication schedules. About three-quarters (74.7%) of adolescents aged 15 
- 19 were able to interpret the result of their viral load while a smaller proportion 
of them (58.7%) knew how to interpret the result of the CD4 count (Table 2). 

3.3. Evolution of Viral Load after Initiation of TE 

Prior to initiation of TE, 133 (67.2%) children and adolescents in this study had 
an undetectable viral load (group 1) (Table 3) while 65 (32.8%) had a detectable 
viral load (group 2) (Table 4). Among children in group 1, 101 (76.5%) main-
tained an undetectable viral load after initiation of TE while 33 (23.5%) had de-
tectable viral load (Table 3). In group 2, 47 (72.3%) acquired an undetectable or 
decreasing viral load after initiation of TE, whereas in 18 (27.7%) viral load had 
not regressed (Table 4). 

3.4. Significant Association between the Evolution of Viral Load 
and the Lower Number of FTE Learning Sessions 

In group 1 (undetectable viral load prior to TE initiation), the only exposure 
factor significantly associated with maintaining undetectable viral load after in-
itiation of TE in the univariate analysis was receiving less than 10 TE sessions 
(OR = 2.6 (1.1-5.9), p = 0.02) (Table 3). In multivariate analysis, having less than  
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Table 1. Sociodemographic characteristics of children and adolescents before therapeutic 
education (LHD, Cameroon, February-May 2016). 

Feature 
Total, n (%) 

N = 198 

Age, in years  

8 - 10 34 (17.2) 

11 - 14 89 (44.9) 

15 - 19 75 (37.9) 

Mean ± standard deviation 14 ± 3 

Sex,  

Male 95 (48.0) 

Residence  

Douala 182 (91.9) 

Littoral region, out of Douala 10 (5.1) 

Another region 6 (3.0) 

HIV status disclosure  

Complete 111 (56.1) 

Partial 87 (43.9) 

Level of education  

Primary 54 (27.3) 

Secondary 138 (69.7) 

University 3 (1.5) 

Illiterate 3 (1.5) 

Vital status of parents  

Father and mother alive 75 (37.9) 

Orphan of mother 29 (14.6) 

Orphan of father 51 (25.8) 

Orphan of both parents 43 (21.7) 

Person in charge of the child or adolescent’s care  

Mother 96 (48.5) 

Father 23 (11.6) 

Guardian 80 (39.9) 

HIV status of person in charge of the child or adolescent’s care  

HIV− 90 (45.5) 

HIV+ 108 (54.5) 

Nature of the relationship between the child or adolescent  
and the guardian. if applicable 

 

Uncle or Aunt 52 (65.8) 

Grandparent 21 (26.6) 

Step mother or step father 3 (3.8) 

Brother or Sister 2 (2.5) 

Institution 1 (1.3) 

LHD: Laquintinie Hospital of Douala; n: Number of children or adolescents in the approved category of the 
variable; %: percentage; N: Total number of children/adolescents. 
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Table 2. Knowledge and skills acquired by children and adolescents during TE sessions (LHD, Cameroon, February-May 2016). 

Nature of knowledge or skill 

Age range 

8 - 10 years,  
n (%) 
n = 34 

11 - 14 years,  
n (%) 
n = 87 

14 - 19 years,  
n (%) 
n = 75 

Destructive mechanism of virus on the child’s organism 16 (45.7)   

Knowledge on the importance of taking medications 31 (86.1)   

Effect of quarantine of virus by the drug 27 (75.0) 47 (54.0) 51 (68.0) 

Knowledge on life treatment and chronic disease  69 (79.3) 70 (93.3) 

Knowledge on name of the drug  57 (65.5) 62 (82.7) 

Knowledge on time to take medication  83 (95.4) 73 (97.3) 

Interpretation of viral load   56 (74.7) 

Interpretation of CD4 cell count   44 (58.7) 

TE: Therapeutic Education; LHD: Laquintinie Hospital of Douala; n: Number of children/adolescents in the approved category of variable; %: percentage; 
N: Total number of children/adolescents. 
 
Table 3. Evolution of viral load among children and adolescents with undetectable viral load before initiation of therapeutic edu-
cation (LHD, Cameroon, February-May 2016), N = 133. 

Factor 

Evolution of viral load after initiation of therapeutic education 

Univariate analysis Multivariate analysis 

Detectable viral load after 
initiation of TE (Group 1) 

n = 32 
n (%) 

Undetectable viral load after 
initiation of TE (Group 2) 

n = 101 
n (%) 

OR (95% CI) p 
Ajusted OR 

(95% CI) 
p 

Type of TE       

Individual 14 (43.8) 39 (38.6) 1 0.27   

Individual and collective 18 (56.2) 62 (61.4) 0.8 (0.4 - 1.8)    

Number of TEsessions       

≤10 11 (34.4) 58 (52.4) 1 0.02 1 0.03 

>10 21 (65.6) 43 (48.6) 2.6 (1.1 - 5.9)  3.1 (1.1 - 8.7)  

HIV status of the person in charge of child or adolescent care     

HIV+ 13 (40.6) 57 (56.4) 1 0.12   

HIV− 19 (59.4) 44 (43.6) 1.9 (0.8 - 4.3)    

Type of person in charge of 
child or adolescent care 

      

Father or mother 16 (50.0) 65 (64.4) 1 0.15 1 0.07 

Guardian 16 (50.0) 36 (35.6) 1.8 (0.8 - 4.0)  2.2 (0.9 - 5.2)  

Age of child or adolescent       

≤14 years 18 (63.2) 66 (65.4) 1 0.35   

>14 years 14 (36.8) 35 (34.6) 1.5 (0.7 - 3.3)    

Level of education       

Secondary or higher 23 (71.9) 75 (74.3) 1 0.79 1 0.26 
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Continued 

Illiterate or primary 9 (28.1) 26 (25.7) 1.1 (0.5 - 2.8)  1.9 (0.6 - 6.1)  

HIV disclosure status       

Partial 10 (31.3) 48 (47.5) 1 0.11 1 0.18 

Complete 22 (68.7) 53 (52.5) 2.0 (0.9 - 4.6)  2.2 (0.7 - 6.7)  

TE: Therapeutic Education, LHD: Laquintinie Hospital of Douala; Group 1: Children and adolescents with undetectable viral load before TE; Group 2: 
Children and adolescents with detectable viral load before TE; VL: Viral load; n: Number of children or adolescents belong to the category considered of the 
variable; %: percentage; N: Total number of children or adolescents; OR: Odds Ratio; 95% CI: 95% Confidence Interval; p: Chi-2 test. 
 
Table 4. Evolution of viral load amongst chidren or adolescents with detectable viral load before initiation of therapeutic 
education (LHD, Cameroon, February-May 2016), N = 65. 

Factor 

Evolution of viral load after initiation of TE 

Univariate analysis Multivariate analysis 

VL stationary or increased 
after initiation of TE 

n = 18 
n (%) 

VL declining or undetectable 
after initiation of TE 

n = 47 
n (%) 

Crude OR 
(95% CI) 

p 
Ajusted OR 

(95% CI) 
p 

Type of TE       

Individual only 4 (22.2) 12 (25.5) 1 0.78 1 0.66 

Individual and collective 14 (77.8) 35 (74.5) 1.2 (0.3 - 4.3)  1.4 (0.3 - 5.6)  

Number of TE sessions       

≤10 7 (38.9) 26 (55.3) 1 0.24 1 0.26 

>10 11 (61.1) 21 (44.7) 2.0 (0.6 - 6.0)  2.0 (0.6 - 6.8)  

HIV status of person in 
charge of care 

      

HIV+ 13 (72.2) 25 (53.2) 1 0.17   

HIV− 5 (27.8) 22 (46.8) 0.4 (0.1 - 1.4)    

Type of person in charge of adolescent or child care      

Father or mother 14 (77.8) 26 (59.6) 1 0.17 1 0.12 

Guardian 4 (22.2) 19 (40.4) 0.4 (0.1 - 1.7)  0.3 (1.0 - 1.3)  

Age of child or adolescent       

≤14 years 9 (50.0) 30 (63.8) 1 0.31   

>14 years 9 (50.0) 17 (36.2) 1.8 (0.6 - 5.3)    

Level of education       

Secondary or higher 13 (72.2) 25 (53.2) 1 0.17 1 0.98 

Illiterate or primary 5 (27.8) 22 (46.8) 0.4 (0.1 - 1.4)  1.0 (0.2 - 5.5)  

HIV disclosure status       

Partial 7 (38.9) 22 (46.8) 1 0.57 1 0.85 

Complete 11 (61.1) 25 (53.2) 1.4 (0.5 - 4.2)  1.2 (0.2 - 5.9)  

TE: Therapeutic Education; LHD: Laquintinie Hospital of Douala; Group 1: Children and adolescents with undetectable viral load before TE; Group 2: 
Children and adolescents with detectable viral load before TE; VL: Viral load; n: Number of children or adolescents belong to the category considered of the 
variable; %: percentage; N: Total number of children or adolescents; OR: Odds Ratio; 95% CI: 95% Confidence Interval; p: Chi-2 test. 
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10 sessions of TE remained significantly associated with maintaining an unde-
tectable viral load after initiation of TE (OR = 3.1 (1.1 - 8.7), p = 0.03) while a 
non-significant association was noted in children and adolescents living with 
their father or mother (OR = 2.2 (0.9 - 5.2), p = 0.07). There was no association 
between the maintenance of an undetectable viral load after initiation of TE and 
the HIV status of the person in charge of child or adolescent care, the type of TE 
administered, the level of education, the degree of announcement of HIV status 
and the age of the child or adolescent. 

In group 2 (detectable viral load prior to TE initiation), no exposure factor 
was associated with changes in viral load after initiation of TE (Table 4). 

4. Discussion 

This study evaluated the impact of therapeutic education on the virologic re-
sponse in 198 children and adolescents aged 8 to 19 years on ART and moni-
tored at LHD. In this study population, 86.1% of children aged 8 - 10 years had 
acquired knowledge of the importance of taking medications, 95.4% and 97.3% 
of adolescents in the 11 - 14-year-old and 15 - 19-year-old age groups respec-
tively had knowledge of medication schedules. These results are comparable to 
those of another study conducted among Cameroonian children [13]. Among 
children and adolescents with undetectable viral load prior to initiation of TE, 
76.5% maintained an undetectable viral load after initiation of TE. In addition, 
72.3% of those whose viral load was detectable before initiation of TE had ac-
quired an undetectable or decreasing viral load after initiation of TE. These re-
sults show the beneficial effect of TE on achieving or maintaining an undetecta-
ble viral load. Indeed, therapeutic education had positively influenced therapeu-
tic compliance in a cohort of Romanian children and adolescents [10]. 

The only exposure factor significantly associated with maintaining undetecta-
ble viral load after initiation of TE was having less than 10 TE sessions. This re-
sult seems to reflect a better virologic response in subjects who acquire skills 
faster through TE and therefore require fewer learning sessions to adapt. In ad-
dition, the nonsignificant association between maintaining undetectable viral 
load and living with his father or mother may be due to a lack of power in our 
study. A larger population of children with undetectable viral loads prior to TE 
initiation would result in a statistically significant association. In a Ugandan 
study [14], motherless children did not have adequate physical, mental, and so-
cial support at home. This situation may hinder the effectiveness of TE in child-
ren living with a guardian. In addition, the death of the parents during the TE 
process may promote an alteration of therapeutic compliance and partially jus-
tify the proportion of subjects who were unable to maintain their viral load at an 
undetectable level after initiation of the treatment. In this study, parental mor-
tality was not described throughout the TE process. 

In our study, the degree of disclosure was not associated with changes in viral 
load, contrasting with a Romanian study [10] that showed a significant associa-
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tion between the lack of disclosure of HIV status and the increase in viral load in 
HIV infected children on ART. The difference in these results could be ex-
plained by the fact that in our study population, all subjects had already received 
a partial or total announcement of their status according to their level of cogni-
tive maturity and their emotional state. 

The lack of association between undetectable viral load after initiation of TE 
and different risk factors in the group of children and adolescents with detecta-
ble viral load prior to initiation of TE could be explained by a lack of statistical 
power. Indeed, the size of this group (N = 65) was relatively small. 

5. Conclusion 

The level of acquisition of skills and knowledge through TE was satisfactory 
among children and adolescents on antiretroviral therapy in this study. In addi-
tion, the TE had a favorable influence on maintaining or achieving undetectable 
viral load. As a result, TE effectively contributes to achieving the third 90% goal 
of UNAIDS and to improving pediatric HIV care in Cameroon. 
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